This study examines the performance of fifty global exchanged-traded funds (ETFs) traded on US stock exchanges. Specififcally, it refers to the period following the end of quantitative easing, which took place in 2014. Therefore, the data, on which the study is based, refer to the period from 24/10/2014 to 24/09/2018 and they are expressed in a weekly frequency. By employing the Capital Asset Pricing Model (CAPM), we evaluate the performance of fifty ETFs according to their rating by the MorningStar. Their performance was measured using Sharpe and Treynor ratios as well as Jensen's alpha and the betas and a/b measures. The results of the study indicate that the examined ETFs show selectivity skills and present bearish behaviour in relation to the market during QE-tapering.
Introduction
Following the global financial crisis of 2008, the major central banks were forced to use a series of non-conventional monetary policies to achieve the balance of the economic system (Sahay et al, 2014) . The most widely used measure was quantitative easing (QE) and this is why it constitutes an attraction for many researchers, policy makers and the general public (Călin, 2015) . This has triggered a proliferating bulk of academic research on unconventional monetary policy action taking (Joyce et al, 2011; Joyce and Tong, 2012; . Thus, central banks purchased predetermined amounts of government bonds or other financial assets to boost the economy and increase liquidity (Aizenman et al, 2014 ).
The first Quantitative easing Program (QE1) was implemented from November 2008 to March 2009, the second quantitative easing program (QE2) was announced on November 3, 2010 and the third and final quantitative relaxation program (QE3) was announced in 2011. However, on May 22, 2013, the Fed's Bernanke governor announced the intention of gradually lowering its assets by starting a tight monetary policy. This phenomenon which is called tapering (taper tantrum) affected the financial markets, caused sharp falls in exchange rates, in the prices of bonds and shares in emerging financial markets (Avdjiev and Takats, 2014) and its impact on assets is the subject of modern bibliography (Călin, 2015) . QE-tapering means normalization of monetary policy that is sweeping up the extra liquidity infused by the extra easing monetary policies implemented during QE eras. This has led to the need to study and measure the efficiency of mutual funds.
Mutual funds are an Investment Company where the primary purpose is to concentrate investor savings and place them on stock and other securities. ETFs (exchange-traded funds), which we will study in this paper, are similar to mutual funds because they both represent professionally managed collections of individual stocks or bonds (Poterba & Shoven, 2002) . The ETFs have the advantage of including different titles, so that this diversification contributes to reducing the risk of advanced mutual funds, without meaning that their performance is diminishing. The biggest difference is that ETF transactions are made throughout the day as opposed to mutual funds that are only traded at the end of the day.
Interest in mutual funds has increased since the 1990s as US investors sought funds investing in alternative markets with a low correlation with the US market (Papadamou & Siriopoulos, 2004) . It is also widely accepted that the international diversification of a portfolio can significantly reduce systemic risk. In order for investors to achieve such differentiation without, however, investing in costly acquisition of information, capital can be placed in internationally diversified mutual funds (Cumby & Glen, 1990) .
Previous studies on fund efficiency are based on the CAPM model and the Sharpe (Sharpe, 1964 ), Treynor (Papadamou & Siriopoulos, 2004) , and Jensen (Koulis et al, 2011) . (; The Capital Asset Pricing Model (CAPM) represents a historical Performance Evaluation of Global High-rated ETFs During the Taper Tantrum achievement for a better understanding of risk identification and was designed and developed by economists Sharpe (1964) , Treynor (Treynor and Mazuy, 1966) , Lintner (1965a, b) and Mossin (1966) (Perold, 2004) . In this model, we will also rely on this particular research to evaluate advanced funds during the Quantitative Easing Tapering in 2013 by the Maturity Extension Program, and we investigate how this has affected their performance, management capabilities of their managers, and the beta factor. Seminal papers about QE tapering effects on assets include Lim et al (2014), Karolyi and McLaren (2017) , Karan et al (2017) and Papadamou et al (2020) . We extend research by focusing on performance characteristics of the highly-innovative global ETFs.
Over the years, several fund valuation surveys have been conducted and many models have been applied, but most surveys focus only on the assessment of national funds. In this review, we analyze 50 global ETFs, which were collected by Morningstar and ranked according to the rating agency with five stars, and this means that they are globally important and highly-rated. The data is weekly and refer to time series from 27/10/2014 to 24/09/2018. This specific period was selected to determine the progress of advanced funds after the quantitative easing was terminated in 2014 and the distressed US economy escaped from the Zero Lower Bound (ZLB).
To the best of our knowledge, no academic paper so far combines global ETFs during taper tantrum, thereby this is the innovation of this study. Thus, we hope that our contribution to economic science will be important and trigger further research. The structure of the present study is as follows: initially, in Chapter 2 are presented key past studies comprising the basic relevant literature review. Chapter 3 then presents the data, compiles its descriptive statistics and sets out the investigation model and methodology of the study. Moreover, Chapter 4 analyzes the data, assesses the empirical results and provides the economic implications. Finally, Chapter 5 lays out the conclusions of the study. Kyriazis and Economou (2017, 2019) examine the need for new rounds of quantitative easing in the United Kingdom due to Brexit and yet show its impact on the economy of the Eurozone. Decisions should be made about whether proceeding to new unconventional economic policy is needed. The findings of this research are that a new round of quantitative easing in UK will positively affect the Eurozone and that the proper timing of new rounds of QE will be revealed in the future. Moreover, Kyriazis (2017) argues that Eurozone debt monetization and perpetuating renewal of debtor-debtor interactions could prove useful only if optimistic expectations turned to be viable. This is related to performance of ETFs that should help in strengthening the investor sentiment of market participants. Unconventional monetary policies have also been the epicenter of research in a number of important academic studies, such as: Papadamou et al (2018; 2019a,b; 2020).
Literature Review
Fabris (2018) divides his research into two parts. The first is a review of traditional monetary policies and states where there is unanimity in findings. Some of them are that the high level of independence of central banks leads to low inflation. Moreover, he argues that there is no link between inflation and unemployment and that fiscal policy is also responsible for price stability. The second part consists of points that are not commonly accepted and reference is made to the role of econometric models. The conclusion is that in order to deal with the global economic crisis, there must be international co-ordination on the monetary policies to be followed.
Additionally, Twinoburyo and Odhambo (2018) present the relationship between monetary policy and economic growth and their effects in the short and long term. In essence, their paper is a chronological review of these two concepts. Their conclusion after studying the existing literature is that there is a positive effect of monetary policy on the economic development of advanced economies with independent central banks.
A significant number of studies have investigated sophisticated mutual funds. Based on Koulis et al. (2011) paper, which examined the performance of fifteen Greek mutual funds and concluded that their managers did not have selectivity skills, we analyzed global ETFs in order to assess their performance and determine the fund mangers' selectivity skills. The data is of great interest as well as highlight the effects of taper tantrum. Estrada et al (2016) analyzed the impact on emerging markets after the end of quantitative easing in 2013. Using econometric analysis, they concluded that these markets were affected by this event and they need to stay alert, so that they would not be further affected. Another study carried out on the impact of quantitative easing was that of Tillmann (2016), which showed steep changes in humans' attitudes and hence in interest rates and exchange rates.
Pioneers in the analysis of fund performance in relation to risk were Sharpe (1964) and Treynor (1966) , who developed standards for measuring risk-adjusted returns (Koulis et al, 2011) . Sharpe (1964) indicate that only 19 out of 34 mutual funds had a higher return than the market portfolio. Furthermore, he claimed that the market was efficient and that capable managers could diversify their portfolios according to equity risk, thus achieving higher returns. For his part, Jensen (1968) studied a sample of 115 mutual funds for the decade from 1945 to 1964. In his analysis, taking into account transaction costs, he found that only 43 of the 115 portfolios had higher annual yields than market's returns. Handjnicolaou (1980) evaluated the performance of Greek mutual funds, for the period 1973 -1976, applying the Treynor, Sharpe and Jensen efficiency measures. According to his findings, these funds performed better than the general index of the Athens Stock Exchange and the Greek stock market was not efficient. Moreover, Sorros (2003) studied the performance of sixteen mutual funds traded on the Greek Stock Exchange, for the period 1/1/1995-31/12/1999. As a benchmark, he used the general index of the Athens Stock Exchange (ASE). His results showed that mutual funds had a lower total risk and a beta coefficient compared to the ASE. In a similar vein, Thanou (2008) analyzed the efficiency of 17 Greek mutual funds for the years 1997-2005. Using the CAPM model and the Sharpe and Treynor ratios, she concluded that the majority of mutual funds followed the market, achieving satisfactory diversification.
Lee and Rahman (1990) examined in their article the selectivity skills of a sample of mutual funds. According to their empirical results, fund managers have superior selectivity skills. Abdel-Kader and Qing (2007) using the Jensen and Treynor measures adopted weekly returns for a sample of 30 Hong Kong mutual funds. Their study indicates that these funds have worse returns than the market and their managers do not have significant abilities to select the appropriate securities. Mansor and Bhatti (2011) evaluated the monthly returns of 128 Islamic funds from 1990 to 2009, using the Sharpe, Treynor and Jensen measures as well as the CAPM model. Their results have shown that these funds have high returns and their managers have superior selectivity skills.
Finally, in their research, Papadamou and Siriopoulos (2004) examined shortterm returns of mutual funds that invest in European equities and maintain their managers for more than three years. They noticed that there was a low performance compared to the market index (Eurostoxx). Mutual funds that earned satisfactory returns over a five-month review period continued to make high returns in the remaining four months. Additionally, Christensen (2005) examined the performance of Danish funds by both parametric and non-parametric methodologies. The main conclusion of his research was that Danish mutual funds are characterized by neutral returns, they are not durable and their managers do not present market-timing abilities.
Data and Methodology

Presentation of Data
The data on which this study is based are the closing prices of fifty global mutual funds, which are listed on the US stock exchange and are rated as five-star ETFs by the Morningstar rating agency. The reason for this rating is that they are the best in the corresponding branches therefore they are considered to be more reliable regarding potential investors. Therefore, the analysis includes weekly data that span the period from 27/10/2014 to 24/9/2018, which represents the launch of the taper tantrum. Table 1 lists the 50 ETFs under scrutiny and provides their full names and abbreviations. In addition, autocorrelation and heteroskedasticity diagnostic tests have been performed on the data through the Stata15 econometric program. Logarithmic differences of the variables were employed in order to acquire more robust results. The risk-free market rate is set to zero in order not to compare different short-term interest rates as we use global ETFs. The fund's data from this study were extracted from the Yahoo Finance website. Table 2 lists the descriptive statistics of mutual funds. It should be noted that the FMB has the highest return and the TUR has the lowest return. Comparing the performance of each fund to the average return of ETFs, it is concluded that 28 ETFs have a higher return than the average. It is also noticed that 18 ETFs have higher returns and 32 ETFs have a lower return than the S&P500.
Furthermore, it is observed that the smaller standard deviation is presented by the VCSH, while the KBWY ETF has the largest. Comparing with the average of the standard deviations of the ETFs, the standard deviation of each fund, it is concluded that 14 of them reveal a higher risk than the average of all the ETFs under scrutiny. It should also be emphasized that only two ETFs exhibit a larger standard deviation and 48 ETFs have a smaller standard deviation than the S&P500. This means that nearly all the ETFs investigated have lower volatility and hence weaker risk in relation to the general market indicator. This is beneficial for investing decisions of interested economic agents.
Regarding the asymmetry, it is noteworthy that the 43 advanced funds are found to be asymmetric towards the left (negatively asymmetric) and this is not good news for investors. On the other hand, only 7 ETFs have a positive asymmetrical distribution that benefits investors. Concerning the kurtosis factor, it is noted that 47 advanced funds have leptokurtic distributions. Also, the S&P500 denotes a negative asymmetric and leptokurtic distribution.
Graphs: Boxplots of ETFs
In Figure 1 , the boxplots of the S&P500 index and all the ETFs are laid out. The findings by the boxplots abide by the results extracted from the descriptive statistics.
To be more precise, six boxplots are constructed per group and altogether form the ETFs investigated. It can be easily seen that in each boxplot there is also the general SP500 index so that the useful comparison of each ETF with the general market indicator can be performed.
Also, via the boxplots, one can see that the S&P500 benchmark index is characterized by a negative asymmetry and a leptokurtic distribution. As regards asymmetry, the majority of ETFs have negative asymmetry, as in the middle part of their chart the median is upward and most observations are concentrated at the bottom of the square.
The ETF SYE has the largest range between extreme values and VCSH has the smallest range. This conclusion comes out from Table 1 by examining their Min and Max values. One can easily discern the above by the boxplots as the square with the median values is very thin and many values are not concentrated in the middle. On the other hand, the most of ETFs have leptokurtic distributions. The basic conclusion is that the descriptive statistics are confirmed by the boxplots. According to the CAPM theory, if a p > 0, then the manager is able to predict the future returns of the securities or a part of them. However, if α p = 0 there is a balance and the manager has demonstrated that he has not a prediction ability greater than the ability of the market participants.
The Sharpe index is a measure of profitability, which considers the extra return as risk-benefit compensation for the overall risk (Sharpe, 1966) . In our case, this index, compares the extra returns per unit of risk of ETFs with the S&P500, while the risk-free interest rate is set to zero. The Sharpe ratio is calculated as: The Treynor index is similar to Sharpe, except that Treynor uses β as a measure of volatility (Treynor and Mazuy, 1966) . Therefore, ETFs that have a high Treynor index are considered more suitable for investments because their performance is high in relation to the systematic risk their managers take on, so they are preferable. From the following formula we see that the calculations are based on the ETF's performance as well as the systemic risk:
where: Ε(R): expected return of mutual funds R f : the risk -free rate β: the beta coefficient
Empirical Results
The following table (Table 3) presents the econometric results after performing tests for autocorrelation and heteroscedasticity using the software Stata 15, as well as calculating the performance rates for each ETF individually. From Table 3 , we can see that with regard to the fund manager's selectivity skills, 34 mutual fund managers have satisfactory abilities to select ETFs, while the remaining 16 show that their manager lacks selectivity skills and is unable to outperform the market. In other words, the majority of the managers have the ability to make an efficient selection of securities in order to acquire returns above the average market return. It is also discernible that only three ETFs are statistically significant in a confidence interval of 90% (*), three in a confidence interval of 95% (**) and only one in a confidence interval of 99% (***). Therefore, the general observations of constant alpha cannot provide reliable statistical conclusions for the examining period.
Concerning the beta coefficient (β), 42 ETFs show bearish behavior, 6 show bullish behavior by their managers, and 2 ETFs approximately follow the market. This means that investors follow a defensive behavior possibly as a way of dealing with the uncertainty that prevails after the end of the quantitative easing. It is worth mentioning that 6 ETFs exhibit a negative b which means that when market returns are rising, then the ETFs returns fall. However, it should be noted that all ETFs are statistically significant except three: the LDUR, VCSH and VMBS. ETFs with high b tend to be more volatile and therefore riskier though they offer higher returns. On the other hand, those with lower β present a lower level of risk but generally lead to lower returns. Thereby, the overall conclusions derived through the beta assessment are that a very large proportion of ETFs are of limited risk as fund managers do not seem to prefer risk-taking in favor of higher returns.
More reliable than Jensen's individual index (a) and beta (b) is the a / b ratio, as it shows in a more trustworthy manner the manager's capabilities, since it presents Performance Evaluation of Global High-rated ETFs During the Taper Tantrum selectivity skills in relation to the level of aggressiveness of fund managers. In this study, the ETF with the largest a/b is LDUR and is equal to 0.043159, meaning that the manager seems to be the most capable with respect to the performancerisk nexus. The smallest a/b is revealed by the FMB and equals -0.014427. When assessing the risk-adjusted returns of a fund, investors usually use a along with b in order to reach more reliable conclusions. While a high a/b ratio implies satisfactory profits in rollover periods, it could also imply large losses during serious market events such as the period we are considering. The average of this index for the ETFs under review is 0.001614. It is worth noting that only 9 advanced funds have an index higher than their average. That is, they have higher excess returns in relation to volatility. This is a negative indication of the progress of advanced funds as it is found that most do not have the expected returns that would be worthy of the risk taken.
The Sharpe index for the general market index, is -44.13326. As a general index, S&P500 was used to compare the Sharpe ratio of each ETF to that of the general market indicator to see whether the return on the capital is better or worse than the market. By comparing the Sharpe ratio of each fund with that of the general market indicator, we concluded that 15 ETFs had a lower risk-adjusted return than the S&P500 market index. Contrariwise, 35 ETFs are found to have a higher Sharpe index, which means that they present better returns even when overall risk is taken into consideration. Therefore, it is concluded that the majority of the ETFS evaluated had higher returns than the market and would be more profitable for investing, which is a positive indication of their course during the end of the quantitative easing period. Thereby, it should be emphasized that favorable investment opportunities have been brought about during the period of normalization of US monetary policy.
Finally, the Treynor index is used to rank the portfolios in order of efficiency and takes into account no longer the standard deviation such as the Sharpe index but the systemic market risk (beta). In particular, in this study, the Treynor index of the general market index is -0.67808. Thus, we see that 7 ETFs denote a better Treynor index than the representative market indicator, which means that investors can achieve very high returns without showing aggressive behavior while the other 43 funds have a lower Treynor index. Therefore, it becomes evident that most ETFs present low returns for each unit of risk they suffer, which is a negative sign for potential investors in the ETFs analyzed in this study.
Conclusions and Suggestions for Further Research
ETFs constitute a pole of attraction for many researchers as many surveys have been carried out to examine their efficiency and the management capabilities of their managers (Sharpe (1966) The purpose of this paper is to evaluate the profitability of fifty global high-rated ETFs traded on US stock exchanges, as well as the capabilities of their managers after the launch of quantitative easing tapering in the US. The period of normalization of US monetary policy is of extreme interest due to the domino effects triggered by shocks in the US economy that usually spill over to other economies. In particular, ETFs rated by the Morningstar rating company with five stars were selected, as they were the highest rated and above the industry average to which each ETF belongs.
According to Sharpe's performance measure, we conclude that most ETFs have higher return than the market. With regard to the Treynor index, it has been observed that the majority of ETFs are revealed to have a lower Treynor ratio, which means that for most ETFs the nexus between returns and systemic risk is not favorable. Treynor index results were also confirmed by the a / b ratio, as most ETFs exhibit worse returns than desired in connection to risk, which means that the volatility of the ETFs over the expected return is high. In more detail, the study showed that global ETFs during the period from 4/10/2014 to 24/09/2018 provide evidence for the existence of satisfactory selectivity skills. That is, their managers have the ability to make an efficient selection of securities in order to achieve returns above the average market return. It should be underlined that most ETFs exhibit bearish behavior. Therefore, their managers are not particularly keen on risk and prefer safer investment options.
All in all, it is reasonable that ETFs deal with the uncertainty that accompanies the end of the process of quantitative easing with a more defensive behavior in order to be able to confront the uncertainties inhibited in market movements during the normalization of the monetary policy. It is highly probable that sweeping up the liquidity by the US monetary authorities could lead to high levels of volatility in assets' returns.
Finally, this paper is an integrated study of the financial performance and aggressiveness in relation to the market of the world's highest profile and high-rated ETFs. It indicates how ETF managers have behaved after the end of quantitative
